The term ''orbital blow-out fracture'' is referred to as the mechanism by which an impact to the eyeball is transposed as a mechanical energy to the orbital walls, causing them to fracture. Despite a proper surgical technique, a successful anatomic reconstruction of the orbit, and an accurate follow-up, 3 complications are still frequently observed at long-term follow-up: diplopia, enophthalmos, and hypesthesia of the infraorbital nerve territory. In this retrospective study, we analyze the incidence, the specific characterization, and the potential risk factors of these 3 complications. Methods: The records of 75 patients who underwent surgical repair of isolated orbital blow-out fracture from January 2001 to December 2007 at the Maxillofacial Surgery Unit of the Novara Major Hospital were reviewed retrospectively. Patients who had other coexisting facial fractures or orbital rim involvement were excluded from this study.
T he term ''orbital blow-out fracture,'' initially described in 1889 by Lang, 1 is referred to as the mechanism by which an impact to the eyeball is transposed as a mechanical energy to the orbital walls, causing them to fracture 2 ; in 1957, Smith and Regan 3 reported the signs and the symptoms of an orbital wall fracture with intact orbital rim.
Although this lesion can potentially involve the 4 walls of the orbit, it commonly entails the floor and/or the medial wall. 4 This condition can be associated with intracranial, optic nerve, lacrimal system, eyelid, and globe injuries. 5, 6 Various surgical accesses are used to repair blow-out fractures such as (a) transorbital approach using a skin or conjunctival incision, (b) transantral approach, and (c) endoscopic endonasal approach. 7 The management of orbital blow-out fractures is controversial; many authors advocate an early intervention (within 2 weeks), 8 whereas other surgeons prefer to wait believing that the symptoms improve spontaneously. 9 Surgery is currently indicated for selected cases such as (a) fractures involving one half or more of the orbital floor and/or the medial wall, (b) computed tomographic evidence of orbital softtissue entrapment, (c) diplopia and ocular motility limitation within 30 degrees of primary position, (d ) enophthalmos of more than 2 mm, and (e) hypesthesia of the infraorbital nerve territory. 10 Despite a proper surgical technique, a successful anatomic reconstruction of the orbit and an accurate follow-up, 3 complications are still frequently observed at long-term follow-up: diplopia, enophthalmos, and hypesthesia of the infraorbital nerve territory.
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In this retrospective study, we analyze the incidence, the specific characterization, and the potential risk factors of these 3 complications.
MATERIALS AND METHODS
The records of 75 patients who underwent surgical repair of isolated orbital blow-out fracture ( Fig. 1) from January 2001 to December 2007 at the Maxillofacial Surgery Unit of the Novara Major Hospital were reviewed retrospectively; patients who had other coexisting facial fractures or orbital rim involvement were excluded from this study.
Ten patients were affected by ocular injuries such as retrobulbar hematoma (7 patients), hyphema (1 patient), superior orbital fissure syndrome (1 patient), and posttraumatic optic neuropathy (1 patient); consequently, they were excluded. We could not contact 25 patients; finally, 40 patients were included in this study group.
The mean age was 47.7 years (range, 30Y60 years); 29 were men, and 11 were women. Orbital fractures were the results of fall (20 patients), motor vehicle accident (10 patients), assault (5 patients), sports injury (4 patients), and domestic accident (1 patient).
The patients had injury to the right orbit in 22 patients and to the left orbit in 18 patients; 24 patients had fractures involving only the orbital floor, 2 patients had injury to the medial wall, and 14 patients had fractures involving both walls. There was no evidence of fractures involving the lateral wall or the orbital roof.
Surgery was performed under general anesthesia, and surgical repair was performed through a subciliary incision (27 patients) and transconjunctival incision (13 patients); dissection was carried down to the inferior orbital rim, and then, the periosteum was incised to expose the fractured bone. The herniated orbital tissue was released and pulled back to the orbit while preserving the infraorbital nerve as much as possible.
The orbits were reconstructed with Tutopatch sheet (26 patients; Tutogen Medical GmbH, Neunkirchen, Germany), titanium mesh (13 patients; Synthes GmbH, Oberdorf, Switzerland), and autologous calvarial bone graft (1 patient ; Fig. 2) ; the forced duction test was performed to exclude tissue entrapment. The patients were then carefully observed until they attained maximum return of function or failed to keep a scheduled follow-up.
The mean follow-up reached 39 months (range, 6Y81 months). Enophthalmos was measured by a Hertel exophthalmometer (Richmond Products, Albuquerque, NM); diplopia was evaluated by an optometrist with cover test, red glass test, and Hess-Lancaster test; and hypesthesia of the infraorbital nerve territory was checked by clinical examination.
The studied parameters included age, sex, time interval between trauma and surgery, location of the fracture, and implant material. The W 2 test for nonparametric data was used, and a P value of less than 0.05 was considered statistically significant.
RESULTS
Sex, location of the fracture, and implant material were not considered statistically significant (P 9 0.05); the unique variable that influenced our data was the time interval between trauma and surgery (Table 1) .
At a long-term follow up, postoperative diplopia was found in 17 patients of whom 13 patients were operated on before 2 weeks and 4 patients were treated after 2 weeks. The time of surgery was considered statistically significant (P G 0.05) to influence this condition (Fig. 3) .
Eleven patients (Fig. 4) developed postoperative enophthalmos (7 patients were treated before 14 days, and 4 patients were operated on after 14 days). The unique variable statistically significant was the time of surgery (P G 0.05).
Finally, 22 patients complained of infraorbital nerve dysfunction (Fig. 5 ) for hypesthesia and dysesthesia; 18 patients were treated before 2 weeks, and 4 patients were operated on after 2 weeks. Again, the time of surgery was considered statistically significant (P G 0.05).
DISCUSSION
In our retrospective study, diplopia, enophthalmos, and infraorbital nerve dysfunction were the frequent complications, although the surgical technique was executed properly and the immediate postoperative recovery was uneventful. Our results showed that early repair of blow-out fracture leads to a less postoperative diplopia (P G 0.05). We believe that early surgery may minimize progressive fibrosis and contracture of the prolapsed tissues; scar tissue occurs afterward the extraocular muscles and orbital soft tissues are placed in their original anatomic position. Other authors report the same data and agree with our opinion. 8, 11, 16 Conversely, other authors such as Jin et al 17 and Putterman et al 9 did not find any statistically significant correlation between postoperative diplopia and time of surgery (P 9 0.05); they suggest an approach more conservative, believing that it is more convenient to ''wait and see'' for the resolution of the edema and the hemorrhage. 
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In our study, diplopia was present in 42.5% of the patients at the mean follow-up of 39 months. This condition did not develop or become worse in any patients after surgery. Literature is very discordant about the incidence of postoperative diplopia after the surgical treatment of orbital blow-out fracture. Biesman et al 18 reported an incidence of 37%, whereas Greenwald et al 19 described 20% of patients with postoperative diplopia.
In our series, 27.5% of the patients had persistent enophthalmos; other authors also report a high incidence of residual enophthalmos after surgery. However, this condition can be surgically corrected later with excellent results. 11, 19, 20 Prolapse of orbital tissues into the sinuses, enlarged orbital volume, atrophy of the orbital fat and loss of support of orbital walls can play a decisive role in the pathogenesis of enophthalmos. It may be masked in the first days after trauma because of the associated periorbital and intraorbital edema or hemorrhage. 21 Infraorbital nerve dysfunction for hypesthesia and dysesthesia was the most frequent complication observed, and it was detected in 55% of the patients postoperative; these data agree with other studies. 14, 15, 20 Nevertheless, there is a limitation for this variable because the examination was conducted by a standard neurologic visit with fine needle, bristle, and flocks; and the evaluation was not quantitative but subjective.
We stress the fact that orbital blow-out fracture is generally not considered a technically demanding procedure, but the outcome is disappointing; the surgical procedure must be managed carefully by experienced surgeons to lower the high rates of these 3 common complications.
Actually, surgeons use various materials for orbital reconstruction; an ideal implant material should be chemically and biologically inert with a minimal rate of inflammation, infection, extrusion, migration, and exposure. Titanium mesh was our preferred choice for the reconstruction of demanding fractures involving one half or more of the orbital floor and/or the medial wall with comminuted segments (Fig. 6 ).
We used Tutopatch sheet for less severe fractures; because of the high morbidity and the technical difficulty, we strictly reserve autologous calvarial bone grafts for high-energy impacts with loss of tissues. In this study, we did not observe any infections or extrusion of the different materials used to reconstruct the orbit.
CONCLUSIONS
Our retrospective study shows that it is very difficult to reach a successful result for a long-term surgical outcome free from complications, although the preoperative indication to surgery is carefully evaluated, the operative technique is conducted properly, and the postoperative recovery is uneventful.
However, we can report that the incidence of diplopia, enophthalmos, and infraorbital nerve dysfunction are decreased by an immediate intervention and an early surgical repair of the orbital blow-out fracture. Patients who had surgery within 2 weeks of trauma have a lower risk to develop postoperative complications; this study supports an early surgical treatment of orbital blow-out fractures, when it is indicated.
